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AMENDMENTS TO THE CLAIMS 



Please cancel claims 12, 16 and 29, add claims 34-36 and amend the claims as follows: 



1. (Currently Amended) A method for depositing a copper seed layer onto a 
substrate surface , whoro i n tho substrato surface comprises containing a barrier layer, 
comprising: 

placing exposing the substrate surface iftfe to a copper solution , whoro i n tho 
coppor solution comprises containing complexed copper ions and having a pH value of 
less than 7, wherein the complexed copper ions are derived from a copper source 
selected from the group consisting of copper citrate, copper borate, copper tartrate, 
copper oxalate, derivates thereof, and combinations thereof : 

applying an electrical bias to across the substrate surface; and 
reducing the complexed copper ions with the electrical bias to deposit the copper 
seed layer onto the barrier layer. 

2. (Currently Amended) The method of claim 1, wherein the barrier layer \& 
comprises a material selected from the group consisting of cobalt, ruthenium, nickel, 
tungsten, tungsten nitride, titanium, titanium nitride^ and silver. 

3. (Currently Amended) The method of claim + 2, wherein the compl o x o d copper 
source is ions aro soloctod from tho group consist i ng copper citrate , coppor borate, 
coppor tartrate, copp e r oxa l ate, coppor pyrophosphate, copp e r acetato, coppor EDTA 
comp l ex and combinations thoroof . 

4. (Currently Amended) The method of claim 3, wherein the copper solution 
contains a concentration of complexed copper i ons havo a conc o ntration with in the 
range from about 0.02 M to about 0.8 M. 
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5. (Currently Amended) The method of claim 4, wherein the electrical bias is 
configur e d to generates a current density across tho substrate surface that i s of less 
than about 10 mA/cm 2 across the substrate surface. 

6. (Currently Amended) The method of claim 5, wherein the current density is with in 
the range from about 0.5 mA/cm 2 to about 3 mA/cm 2 . 

7. (Currently Amended) The method of claim 6, wherein the copper seed layer has 
a thickness of less than about 200 A. 

8. (Currently Amended) The method of claim 7, further comprising depositing a 
copper gap-fill coppor layer onto tho coppor s o od l ayor and whoro i n, deposit i ng tho gap 
f ill lay e r compr i s e s, by: 

p l acing exposing the substrate surfac e into to a second copper solution , whoro i n 
tho second coppor so l ution includes containing free-copper ions; and 

applying a second electrical bias to across the substrate surface ; and reducing 
th e froo - coppor i ons with tho socond el e ctr i cal b i as to deposit the copper gap-fill layer 
onto the copper seed layer. 

9. (Currently Amended) The method of claim 8, further comprising depositing a 
copper bulk-fill coppor layer onto th e copper gap - f ill l ayer, whoroin depos i t i ng th e bulk - 
f ill l ayor compr i ses, by: 

p l ac i ng exposing the substrate surfac e i nto to a third copper solution , wh e r ei n 
third coppor so l ut i on i ncludes tho containing free-copper ions; and 

applying a third electrical bias to across the substrate surface ; and reducing tho 
froo coppor ions w i th tho th i rd o l octr i ca l bias to deposit the copper bulk-fill layer onto the 
copper gap-fill layer. 

10. (Original) The method of claim 9, wherein at least one leveling agent is added to 
the second copper solution to form the third copper solution. 
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11. (Currently Amended) A method for depositing a metal seed layer onto a barrier 
layer on a substrate surface, comprising: 

p l acing tho exposing a substrate surface into to a complexed copper solution T 
wh e rein tho so l ut i on i s acid i c and compr i ses a meta l sourco compound and a 
comp le x i ng compound containing complexed copper ions derived from a copper source 
selected from the group consisting of copper citrate, copper borate, copper tartrate, 
copper oxalate, derivates thereof and combinations thereof ; 

form i ng comp l oxod m e tal i ons w i thin tho solution; and 

reducing the complexed m e ta l copper ions with an electroplating technique to 
form tho mota l a copper seed layer. 

12. (Cancelled) 

13. (Currently Amended) The method of claim 12, wherein the barrier layer is 
contains a material selected from the group consisting of cobalt, ruthenium, nickel, 
tungsten, tungsten nitride, titanium, titanium nitride^ and silver. 

14. (Currently Amended) The method of claim 42 13, wherein the comploxod motal 
i ons aro s e l e ct e d from tho group cons i st i ng meta l copper source is copper citrate^ 
mota l borates, mota l tartrat e s, mota l oxalates, m e ta l pyrophosphates, mota l acotatos, 
mota l EDTA comploxos and comb i nations thoroof . 

15. (Currently Amended) The method of claim 44 1J_, wherein the mota l copper 
source compound has a mota l copper concentration with in the range from about 0.02 M 
to about 0.8 M. 

16. (Cancelled) 

17. (Currently Amended) The method of claim 14, wherein tho oloctroplat i ng 
tochn i quo comprisos a bias conf i gured to generates a current density that i s of less than 
about 10 mA/cm 2 across the substrate surface during the electroplating technigue . 
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18. (Currently Amended) The method of claim 17, wherein the current density is 
with in the range from about 0.5 mA/cm 2 to about 3 mA/cm 2 . 

19. (Currently Amended) The method of claim 18, wherein the metal copper seed 
layer has a thickness of less than about 200 A. 

20. (Currently Amended) The method of claim 19, further comprising depositing a 
copper gap-fill coppor layer onto tho motal sood layor and whoro i n, depos i ting tho gap - 
fi l l l ayor compr i ses, by: 

p l ac i ng exposing the substrate surface i nto to a first copper solution , whoroin tho 
coppor so l ution i ncludes containing free-copper ions; and 

applying a second electrical bias to across the substrate surface ; and r e ducing 
the froo coppor ions w i th th e s e cond electrical b i as to deposit the copper gap-fill layer 
onto the meta l copper seed layer. 

21. (Currently Amended) The method of claim 20, wh e r e in further comprising 
depositing the a copper bulk-fill copper layer onto the coppor gap - f ill l ayer comprises, 
b^ 

p l ac i ng exposing the substrate surfac e i nto to a second copper solution , whoro i n 
second coppor so l ution i ncludes tho containing free-copper ions; and 

applying a third electrical bias across the substrate surface ; and r e duc i ng tho 
free - copper i ons w i th the third e l e ctrica l bias to deposit the copper bulk-fill layer onto the 
copper gap-fill layer. 

22. (Currently Amended) The method of claim 21 , wherein at least one leveling agent 
is added to the first copper solution to form the second copper solution. 

23. (Currently Amended) A method for electroplating a copper seed layer to a barr i er 
l ayor from a copper so l ut i on , comprising: 
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plac i ng exposing a substrate surface comprising tho containing a barrier layer 
into f l uid contact with tho coppor solution, whoro i n tho to a complexed copper solution 
compr i ses containing complexed copper ions and compl e x i ng compounds derived from 
a copper source selected from the group consisting of copper citrate, copper borate, 
copper tartrate, copper oxalate, derivates thereof and combinations thereof ; and 

reducing the complexed copper ions with an electrical bias to form the copper 
seed layer. 

24. (Currently Amended) The method of claim 23, wherein the barrier layer \& 
contains a material selected from the group consisting of cobalt, ruthenium, nickel, 
tungsten, tungsten nitride, titanium, titanium nitride^ and silver. 

25. (Currently Amended) The method of claim 23 24, wherein the coppor solution 
comprises at l east ono copper source compound so l octod from th o group consist i ng is 
copper citrate , coppor borate, coppor tartrate, coppor oxalate, coppor pyrophosphate, 
coppor acotato, copp e r EDTA comp l ex and comb i nations th e r e of . 

26. (Currently Amended) The method of claim 24, wherein the electrical bias \& 
configured to generates a current density of less than about 10 mA/cm 2 across tf*e a 
substrate surface. 

27. (Currently Amended) The method of claim 26, wherein the current density is 
with in the range from about 0.5 mA/cm 2 to about 3 mA/cm 2 . 

28. (Currently Amended) The method of claim 44 25, wherein the complexed copper 
solution has a copper i ons hav e a motal concentration with in the range from about 0.02 
M to about 0.8 M. 

29. (Cancelled) 
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30. (Currently Amended) The method of claim 27 28, wherein the copper seed layer 
has a thickness of less than about 200 A. 

31 . (Currently Amended) The method of claim 30 23, further comprising depositing a 
copper gap-fill coppor layer onto tho coppor sood l ayor and whoro i n, depos i ting tho gap - 
fil l l ayor compr i ses, by: 

plac i ng exposing the substrate surface i nto to a second copper solution , whoro i n 
tho second coppor solution i ncludes containing free-copper ions; and 

applying a second bias across the a substrate surface ; and reducing tho froo - 
coppor i ons w i th the second bias to deposit the copper gap-fill layer onto the copper 
seed layer. 

32. (Currently Amended) The method of claim 31, whoro i n further comprising 
depositing a copper bulk-fill coppor layer onto tho coppor gap f il l layor comprisos, by: 

p l acing exposing the substrate surface i nto to a third copper solution , wher e in 
th i rd copp e r solut i on i ncludes tho containing free-copper ions; and 

applying a third bias across the substrate surface ; and reducing th e freo - coppor 
ions w i th th e third bias to deposit the copper bulk-fill layer onto the copper gap-fill layer. 

33. (Original) The method of claim 32, wherein at least one leveling agent is added to 
the second copper solution to form the third copper solution. 

34. (New) The method of claim 4, wherein the pH value is within a range from about 
4.5 to about 6.5. 

35. (New) The method of claim 19, wherein the complexed copper solution has a pH 
value within a range from about 4.5 to about 6.5. 

36. (New) The method of claim 23, wherein the complexed copper solution has a pH 
value within a range from about 4.5 to about 6.5. 
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